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Obfervattons upon the art of^ ^c. toy 

pin's head, rubbed on fmooth paper, would exhibit a luminous 
appearance in the dark. 

We are forry, that the quantity brought was not fiifficient 
to be fubjed:ed to procefTes for afcertaining its component 
parts. May they not be a calcareous earth, for the bails, and 
vitriolic acid, united with phlogifton, into a highly inflamma- 
ble fulphur ? 

Should the vitriolic acid ht procurable from this fubftance, 
it might well pay the refearches of thofe, who fhall effect the 
difcovery of its bed. 

Happy, if I can, by any means, conduce to the advance- 
ment of American fcience, 

I am, with the greatell refpe(3:. Sir, 

Yotir moft obedient humble fervant, 

SOLOMON DROWN. 

Rev. S. Williams, L. L. D. 



Obfervations upon the art ofextraBing Marine Salt from fea water^ 
by evaporation, produced by the fun s heat ; ivith a defcriptton of 
the works, andthefeveralproceffes ufed in preparing Medicinal 
Salts, and Magnefia Alba, By JAMES THACHER, M.D. 
F.J.A. 

-EjVERY effay having in view the advancement of our 
manufaftories, and encouraging the efforts of indullry, will, it 
is prefumed, receive the approbation of every clafs and de- 

fcription 
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fcriptiQa af fociety. From this fource, refults that fubftantial 
advantage, to realize which, the public has an undoubted claim 
upon the energy and exertions of. individual citizens. An 
enterprife, which alTociates private emolument with general 
intereft, may with peculiar propriety be recommended to the 
conlideration of the community. 

While then the adlive labourer is employed in explor- 
ing the bowels of the earth for riches, while the adventurous 
fdamatt hazards his fafety upon the ftormy billows, traverfing 
the mighty deep in purfiiit of treafure, fliall we not reach forth 
our hands to receive that bounty of providence, which con- 
llantly flows at our fhores, and daily walhes the borders of our 
farms ? 

Thefe preliaikinary remarks have reference to the art of ex- 
tra(5ling common fait from fea water by evaporation, which 
till within a fhort period was unknown among the inhabitants 
of this country, and even at this time a knowledge of the bufi- 
nefs 13 confined altnoft exclufively to the fhores of Cape Cod. 

A want of particular information refpedling this produ6tive 
branch of manufadlure, has hitherto prevented its being more 
extenfively beneficial. An apology therefore for this commu- 
nication, were it not for its imperfe(ftions, wotild be unnecef- 
fary. Let it however be obferved, that in endeavouring to 
afTift the uninformed artifl:, I am not felicitous to vie with thofe 
who are in purfuit of literary fame. 

The method of preparing and refining fait in the falterns in 
different parts of Europe, would not comport with the circum- 

flances 
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fiances of our country. The fuperior advantages of our pro- 
cedure confifts in diffipating the water without the expenie of 
fuel, the furnace and other apparatus for boihng. " The fuel 
alone expended in «fonie of their falterns, cofts more than two 
thirds the value of the fait." Omitting therefore any particu- 
lar detail refpedling the proceffes ufed in the preparation of fait 
in other part| of the world, the fubfequent obfervations will 
relate entirely t© the fuccefsful experiments, which commenced 
with, and are now profecuted by the induftrious inhabiteats 
of Cape Cod. 

During the diftrefsful period of our revolutionaf y war, Mr. 
John Sears, with two or three aflbciates, were the firfl wha 
commenced at Dennis the manufadlure of fait by evaporation ; 
their unpromifing attempts were deemed chimerical ; but by 
a commendable perfeverance, they repelled the obloquy of the 
incredulous, and in due feafon realized a profit exceeding their 
mofl fanguine expe<3;ations. 

The undertaking has fince been greatly improved, and be- 
come an eftablifliment meriting public confideration, and as 
refpedls the peculiar circumftances of the inhabitants upon the 
Cape, may be viewed as an acquifition of ineftimable value. 

The works now ere^led in the county of Barnftable, from 
their advantangeous fituation and extent, are calculated to pro- 
duce annually an immenfe quantity both of marine and glau- 
ber fait ; the particular amount cannot at prefent be afcer- 
tained. One man in the town of Yarmouth, has upon his 

farm 
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fkrma valuable fet of works, confifting of 130,000 Superficial 
feet ; the annual produce of which he eftimates at upwards of 
520 hoglheads of marine, befides a due proportion of glauber 
fait, amounting to about nine tons. This gentleman, with 
many others, are now augmenting their works in the confi- 
dent expedlation of realizing a clear profit from 25 to t,$ per 
cent. Some works poffefling peculiar advantage in point of 
fituation, have yielded a greater profit ; and proprietors in 
general calculate upon defraying the expenfe of their works in 
four or five years. The average produce, is for every 1000 
fuperficial feet, 33 bufhels of marine, and 150 lbs. glauber falts. 
The quality of the fait is equal to any imported. It weighs 
80 lbs. per buihel, and is decidedly fuperior in point of 
flrength to foreign fait, if in this refped we except that which 
is made during the extreme heat of July and Auguft, which 
in confequence of a hafly evaporation, retains a portion of the 
bittern. This weakens the fait, makes it more foluble, and 
lefs proper for domeftic ufe than that manufa<5lured in' the 
more temperate months. Liverpool fait is fo ftrongly impreg- 
nated with lime, that fifh cured with it have the appearance 
of being wbitewajhcd^ which greatly injures their market.* 
Our works are remarkably well adapted to free the fait from 
this and other impurities ; and it is from the feparation of 
this fubflance, that our fait acquires its peculiar whitenefs and 
purity. Confidering the duty impofed on foreign fait, the 

freight 

* For fomeofthefe particulars, I am indebted to the information and intelligence of 

the Reverend Mr. Briggs of Chatham. 
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freight and charges of that bulky commodity, our manufac- 
tories can even in time of peace afford to underfeil our importers. 

When therefore, our enterprife fliall have progrefTed to that 
defirable extent to which the importance of the objedl, and the 
fuccefs of our experim^ents encourage us to hope, we may ex- 
hibit upon our fhores a fource of wealth little inferior to the 
celebrated fait mine of Cracow.* 

John Sears a:ndHallet Kelly, late of Dennis, have both ob- 
tained patents for their different plans of conflru(51:ing the 
works, which are held in competition, nor has experience fatif- 
fa(5lorily decided, which pofTeffes the flrongeft claim to prefer^ 
ence.t Their refpedlive advantages, however, will appear from 
the particular defcription which follows. 

In the firft place a commodious fituation near the fhore 
fhould be made choice of, ^here the rays of the fiin can fall 
with the greateft poffible efFe<fl ; and to render this more 
efficient, the vats fhould be built in a line extending from eafl 
to weft. Conformably to Sears' plan, a vat 1 6 feet wide is to 
be ere(Sted on ftands of cedar rails or other fmall timber, at a 

convenient 

* Some of the fait mines are of anrazing magnitude, tlie fingle mine of Cracow in 
Poland, is computed to hold fait enough to fupply the whole world for many thoufand 
years. There are houfes, chapels, ice. under ground all built of fait, or the fait 
ftones. The foffil is cut and turned into pillars, altars, crucifixes, images, &c. Often- 
times it is naturally cryftallized into very curious figures. Mafles are fometimes 
brought up weighing from 20 to 30 cwt. Neumann's Chem. Vol. i. page 330. 

f Sears' patent is contefted upon the principle of his not being the original inventorj. 
■which queftion is now pending before the Circuit Court for decifion. 
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CQnvenient height from the ground, care being taken to place 
a dovible board tinder every (land to prevent their fettling. 
The frame is commonly formed of pine, hemlock or other 
joifl. The largeft or fide timbers being 4 by 5 inches, and the 
middle ones 3 by 4. The floor is inade of good feafoned 
boards, nailed upon this frame. A piece of plank, about fix 
inches in width, is placed upon its edge on the top of the outfide 
timber, refting upon the ends of the floor boards, and firmly 
fecnred by upright pieces, trundled on the outfide, at proper 
difliances from each other, in the form of dovetail; but an 
improvement in this method is, that the gunwale plank fliould 
flipply the place of the fide timber, having a groove within 
one inch^of its lower edge, into which the ends of the floor 
boards are inferred. This building muft be divided by plank 
partitions into three apartments ; the water room being the 
largeft, mvift occupy two thirds of the whole ; the pickle 
room takes up two thirds of the remainder, and the refidue is 
afligned for the fait room. 

The two iaft rooms muft fall each a few inches below the 
one immediately preceding, for the convenience of drawing 
ofi^the liqwor. 

It is a point'of importance, that the floor of the fait room 
in particular, be perfedly tight ; to this end, none but the beft 
of feafoned boards, planed on one fide, and entirfely clear of 
fap, and loofe knots fliould he ufed. The joints, efpecially 
under the gunwale, fliould be caulked and payed. The cov- 
ers 
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ers or roofs fliould be made as light as pofEble ; they muft, 
however, effedlually fecure the vats from rain, as that would 
greatly injure the procefs, by diluting the pickle, and imped- 
ing the evaporation. - They are in the form of the common 
pitched roof with gable ends. They fhoiild be ten feet in 
width, fo that a vat one hundred feet long, will require ten 
covers* The two pieces of crofs joift, which fupport the roofs, 
are furnijQied with Ihivers, or final 1 wheels of call iron, or 
hard wood, and alfo fide fhi vers, placed horizontally, to accel- 
erate their motion. Small llrips of plank fhould be extended 
from the vats, fupported by proper ftands, for the purpofe of 
rolling off the covers. The roofs have ufiially been covered 
with ordinary boards, except thofe over the fait room, which, 
we are advifed to fiiingle ; but a better method unqueftionably 
is, inftead of boards, to cover the frames with Ihxngles nailed 
upon finall rafters. In ^her cafe I would iirge the expe^ncy 
of painting the roofs white, for the double purpofe of prefer v- 
ing the wood, and its power of increafing the refle(5lion of fo- 
lar heat. 

The invention of the late Hallet Kelly, comes next under 
confideration ; he directs the vats to be made in the form of 
a parallelogram, 20 by 40 feet ; two of thefe join together at 
their angles, aiid communicate by a fpout. At" the angular 
point is ere^ed a perpendicular poll of a proper height, upon 
the top of which is balanced a large crofs beam, firmly brac- 
ed ; the covers upon this plan have hipped roofs, are twenty 

Q feet 
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feet fquare, being a pair to each vat, and fufpended ofte at e^ch 
end of this beam ; may be compared to a pair of brafs fcales 
inverted with their beam placed upon a fulcrum. The poft is 
furnifhed with a pivot at the bottom, turns o£F in the manner 
of a crane, and the covers then occupy the interval between the 
two vats. Thus a line of works may be eredled of an indefi- 
nite length in zig zag form, with a crane poft ftanding alter- 
nately between every vat, and the whple to be connedled by 
fpouts. 

It will at firft view be perceived, thatthis piece of machinery 
is calculated to turn with great eafe and celerity, and it is con- 
ceded that a greater extent of works can be covered and un- 
covered in a given time upon this, than the former plan ; but 
it is objedled by the advocates of Sear's method, that the fuf- 
pended weiglit will derange the poft, and repairs become fre- 
quently requifite ; that they do not fo effedlually fecure the 
vats from rain, and that they occupy more grovmd than the 
others. Some gentlemen, however, in whofe hands both meth- 
ods have paifed the teft of experience, affure me, that Kelly's 
invention deferves the preference, although the difference in the 
coft is eftimated.at 7 per cent. In fa6: the works upon either 
plan are completely under controul, and require very little 
manual aid to cover them, when rain is expected. 

Contiguous to the vats, it is necefTary to ere<fl a miU and 
pump for every 2,0 jOOo fuperficial feet of works, to complete 
the apparatus. The pump is; placed- in a fmall ciftern, 
2 funk 
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funk to the level of the tide water, from which is carried, a 
fubterraneous pipe, towards low water mark:. A final! wind- 
mill^ with canvafs fails, -being now connected with the pumpj 
the water is thrown into fpouts, and conveyed to every part 
of the works, as occafion may require. Having now com- 
pleted the machinery, and brought the proprietor to that ftage 
of the bufinefs in which he may anticipate his compenfation ; 
it is next incumbent tipon me to defcribe particularly the pro- 
cefs, by which the diiFerent kinds of fait are ufually obtained. 
In doing dais, I fhall have regard to the order in which th« 
occurrences will fxicceffively refult. 

The water being pumped into the water room, immediatefy 
after being finilhed, that the work may fwejl and become 
tight, ihould continue there until a confiderable part of it has 
evaporated, and the refidue acquired the ftrength and fharp- 
nefs of brine. The plugs are then to be withdrawn from the 
partition, and the liquor let into the pickle room. The length 
of time required for its continuance in the firft room, mull 
evidently depend upon the degree of heat to which it has been 
expofed ; but for the precife time of drawing the liquor out 
of the pickle room, we have a more corre<^ criterion j for in 
this ftage of the procefs, a calcareous earth or lime begins to 
appear upon the furface, and foon fubfides to the bottom in the 
form of a white earthy powder. Soon after this occurrence, 
the liquor being almoft fully faturated with fait, exhibits a 
faline pelHcle upon its furface ; and in a dry day fmall cryftals 
begin to form, which immediately concrete into corns, refem- 

bling 
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Ijling hail, and precipitate to the bottom. The fubfidence of 
the lime, therefore, and the appearance of granulated fait, mark 
the point of time, when the pickle {hould be drawn into the 
fait room. In this laft ftage of the procefs, the liquor from fur- 
ther evaporation becomes highly concentrated, and the fait, 
accumulating iipon the floor, alTumes its natural cryftalline 
form. 

The fait fhould remain in the fait room, till a large quantity- 
is procured, and more pickle added to it occafionally. When 
removed into the ftore houfe, fliould be ^aced upon a fhelv- 
ing floor, that the faUne Uquor may be entirely drained from 
it. 

The next fubjed that fliould arrefl our attention, is th& 
prep*ation.of the two kinds of medicinal fait procured at the 
works. The firfl: is obtained in the form of large beautiful 
cryftals, fcarcely diftinguifliable from the genuine fal mirabile, 
or glatiber fait, and is found to be equal in quality to the bell 
imported falts ufed in medicine. The manufaaure of this 
f aluable article is progrefFmg to fuch eltent and perfedion, as 
to meet the demand of the United States, and render impor- 
tation altogether unneceflary. It has alfo become an, article of 
fome confequence in commerce. Many tons of it are annually 
exported to the Eaft and Weft Indies, where I learn it comes 
to a ready and profitable market. Some objedlions have been 
made to this fait, on account of the large fize of its cryftals ; 
but this circumftance does not afied its medicinal virtues, and 
its repute in medicine has the fan(5lion of experience. 

This 
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This fait is procured during the cold weather in winter, 
from the pickle or brine in its concentrated ft^u^e, and die fame 
relult ' w^ill enfue, whether we have recourfe to the |>roGefs 
antecedent or fubfequent to the cryftallization of the fea fait. 
Having procured a quantity of pickle, fufficiently infpifTated in 
the fait, it is to be expofed to the cold weather in the vats dur- 
ing the winter, from the eiFedls of which the fait will be found 
to flioot into irregular cryftals, and precipitate to the bottom. 
In order to purify this fait, it muft be taken out, put into a 
copper boiler, being firft half filled with warm frefli water, 
with which the fait is to be diflblved and boiled for fometime. 
The folution, after Handing an hour or two in a wooden veffel 
for the fseces to fubfide, Ihould be poured off from the fediment 
into coolers, where the fait will immediately fiirminto perfe*^ 
cryftals ; fhould the fait not be quite pure, nor affume the 
form of regular cryftals, it may be f ©(JWTolv^d, aad^e opera- 
tion repeated. After the cryftallization of both marine fait 
and fal glauber, there remains upon the floor of the fait room 
a faline bitter liquor, called mother, lye or bittern. This 
liquor has commonly been thrown away as ufflefs; but tK'e 
workmen Ihould be apprifed that it will yield both a neutral fait 
and magnefia alba. If this bittern be fet by in a cpld place 
for fometiiriein a leaden veffel, a quantity of glanijer Ml, be- 
fore mentioned, will ffioot ; and if the remainder of the bit- 
tern be gently evaporated farther, a frelh quantity of the fame 
kind of fait will appear ; but if the bittern be haftily evaporated 

by 
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by boiling, and fetby to cool, fait will be produced in the 
form of fine delicate needle point cryflals ; having, when 
taken out of the lic^uid, the appearance of fnow. This is no- 
other than the genuine bitter cathartic fiJt of Epibm, fo called 
from the-min^al fpring of Epfom, where it was originally dif- 
covered by Dr. Grew. Although this and the glauber fait are 
in their chymical properties eflentially diflimilar, they are in 
medicinal virtues nearly allied, and often prefcribed indifcrim- 
inately. Another article in the prepai'ation of wliich fome 
attempts have been made at the works o».the Cape, is mag- 
neiiaalba. .The fpecimens of it, which I have infpecled, are 
manifeftly inferior to Englilh magnefia. "That prepared. 
dire<5lly from the bittern, is by no means equal in purity to 
that produced from Epfom fait." 

Our worfcmen are confeffedly unacquainted with the moft 
eligible method of obtaining it in genuine purity ; nor can 
they have accurate ideas upon the fubjeifl, unlefs they poffefs 
fome knowledge of the laws o£ chymical affinity, and the 
powers of derive attra(^on. Incidents influenced by thefe 
principles, although perfeiflly familiar to the mind of every 
chymical operator, wo\ild be confidered by thofe not verfed 
in that feience, as inexplicable phenomena. Referring to 
chymical writers for further information, it will fuffice for our 
purpofe to obferve, that an acid and alkali pofTefs oppofite 
principles, and that a combination of the two, form a neutral 
compound. Epfom fait is precifely in this predicament, being 

formed 
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formed by a combination of an abfbrbent earth, or magnefia 
and thevitriolic acid. It is by the decompofition of Epfom fait, 
or difunion of thefe conftituent parts, that we obtain genuine 
magnefia. There is a diverfity in the minutia of the procefs 
even in the hands of chymical operators ; butfince Mr. Henry, 
of Manchefter, (England) has improved upon the procefs, 
and his magnefia having juftly obtained celebrity and prefer- 
ence on account of its deUcate whiteneis and purity, his meth- 
od fiiould be reconomended as moft eligible for our imitation. 
The following isnot efTentially varient from Mr. Henry's procefs. 
" Take any quantity of Epfom fait, diffolve it in boiling water 
and filter the folution. Diffolve alfo half the quantity of go6d 
pearl afh, and filter the folution. Both of thefe folutions 
ought to be fomewhat diluted, audit will be proper to ufc 
twice the quantity of water, which would fairly diffolve the 
falts. Mix the two folution* when nearly cold, and fUr them 
very well together. Let the mixture ftand for fome hours, 
until the precipitate has fallen to the bottom in form of a 
coarfe gritty powder. Put the whole then into a clean copper 
kettle, under which a moderate fire is made. Stir the matter 
inceffantly with a large wooden fpatula, to prevent the pow- 
der from flicking to the bottom. As the mixture heats, the 
powder begins to loofe its fandy appearance, and to increafe 
greatly in quantity ; fo that though at firfl the mixture was 
quite thin, with only a fmall portion of fandy matter amongff 
it, before it has attained the boiling heat, it will be fo thick 
that it can fcarcely be flirred. When the grittinefs is quite 

gone. 
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goncj the matter mull be put upon a filtering cloth, and warm* 
water pbured upon it, till it runs infipid. The magnefia is 
then to be put upon chalk ftones, which will abforb the 
greateft part of the moafture, and it may at laft be fully dried 
in a ftovci'^* 

In preparing this medicine, no point in the proeefs is more 
important, than the repeated ablutions with foft pure water. 
The hardneis of that from fome wells and fprings, renders it 
altogether improper for the purpofe ; but foft river or rain 
water, after being fikrated through artiiidk linen eloth, will 
anfwer equally as well as diftilled water, recommended by 
fome operators. The ablutions,, however, Ihould be repeated 
until the medicine be reduced to an impalpable powder, free 
from all grittinefs or other impurities. The chalk ftones erii- 
plisryed fiSPtlig purpofe of dr^g,ffiouId be frequently cleaned 
and expofed to a moderate degree of heat, and the powder en- 
clofed in flieets of white paper, and carefully dried before the 
fire or in a furnace. 

Thus have I endeavoured to contribute my mite to the comr. 
mon intereft ; and however deficient my claim to general ap- 
plaufe, I can repofe with confidence in the hope o£ candor fvoxa. 
the patrons of the Arts and Sciences. 

Sucl^. is the interefting nature of this fiibjed:, that the pro- 
priety of a communication to the Academy of Arts and Sci- 
ences 

* See Encyclopedia, Motherby's Medical Didlionarj:, and Quvncy's Dilpenfatory, 
jjth edition, Appendix. 
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ences has been fuggcfted, and fhonld it atford fatisfa6:ion to 
that leiiraied and refpedabfc Affecia^bfi," and in any meafurc 
aid the fpirit of induftry and enterprife in our country, I fhall 
realize an ample reward. 

I have the honor to fubfcribe myfelf, Gentlemen, with fen- 
timents of profound refpeiSt, yburmoft obedient 

humble fervant, 

JAMES THACHER. 
Plymouth, Augajl i6th, 1802. 
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Procefs for making Cider, communicated in a letter from RICH- 
ARD PL ATT, Efq. to Hon, JOHN ADAMS, L.L.D, 
Prudent ^ /<&tf Jtha^my. 

jnLl.L late kinds of apples are beft, for inftance, 
Hughes's Crab of Virginia, Redftreak, and other found, hard 
fruit. 

That the operation may be conducted to the beft advantage, 
the following rules muft be ftridlly adhered to. 

I. Seledl all immature and rotten apples, and put the 
choiceft under cover from rain, as gathered from time to 
time, but expofed to fun and air, as much as poffible ta 
mature, until the feafon is fo far advanced that the weathter 

.' It. 'i. Vi 

becomes cool and dry j nights a little frofty, but not freezing 
R hard. 



